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COMPLETE SPECIFICATION 

Improvements in or relating to Bituminous Compositions 

faces such as asphaltic roadways, paths, 
floors, airport and aerodrome runways, 
and the like. J * jq 

It is well known that various asphaltic 
eoiiiwt*itions not containing co-polymers 
of olefins bond-containinir nitriles and 
conjugated aliphatic polyolefins have 
relatively good roadway surf acing proper- 55 
ties when employed in combination with 
solids such as rocks, stones, sand and 
cement, and that roadways made from 
such heretofore-known and used asphalts, 
compositions have been fairlv satisfac 60 
tory in most respects except in cases where 
an asphaltic surface was subject to con- 
tact with hydrocarbon fractions. When 
used on airport runways, in automobile 
graces, or on any surface where spillage 65 
of oil occurs, all the known asphaltic com- 
positions have been reported to suffer 
from the serious defect of softening and 
dispersing readily in the spilled hydro- 
carbon fuels or lubricating oils. *Thia 
situation has resulted in relatively rapid 
deterioration and disruption of the 
asphaltic surface to the extent tLut it 
usually became unfit for use! in a short 
tune. 

The recent development of jet-proi>elled 
airplanes and of fuels therefor has again 
focused the attention of engineers on the 
disintegration of asphaltic paved sur- 
faces. In starting jet-propelled planes, a 
sufficient amount of fuel is discharged 
onto an asphaltic pavement to cause it to 
soften anil disperse in the fuel oil and 
allow the subsequent blast from the plane 
to-" disintegrate the asphaltic surface. 
Such disintegration of asphaltic surfaces 
by petroleum oils or synthetic liquid 
hydrocarbons has prevented the con- 
sideration of ^ asphaltic pavements for 
plane warming-up aprons, for hard 
standing areas, for (hanger floors, and the 
like. Similarly, there have been objec- 
tions to use of asphaltic iwvenients for 
garage, floors, sen-ice station paving. 



TTe, TS. T. Djs Bataakscee Pktboleum 
Maatschappu, a Body Corporate organ- 
ised under the laws of The Netherlands, 
e ?? ■ 80 « S^F* 1 Bylandtlaan, The 

5 Hague, Holland, (Assignees of Frank IT. 
McMttiajr and Harry J. Somnsu 
citizens of the United States of America, 
and raidents of the City of Berkeley, 
bounty of Alameda, and of Lafayette, 
10 Comity of Contra Costa, respectively, 
State of California, United States of 
America), do hereby declare the nature of 
this invention and in what manner thd 
same is to be performed, to be particu- 
larly described and ascertained in and by 
the following statement: — 

Hhis invention relates to compositions 
comprising bituminous material, such as 
asnhalts, intimately incorporated with 
polymers obtained by the co-polymerisa- 
tion of unsaturated nitriles with poly- 
olefinic hydrocarbons. In a more limited 
sense, the invention is concerned with 
compositions comprising mixtures of 
asphaltic materials and co-polymers of 
olefinic bond-containing nitriles and con- 
jugated aliphatic polyolefins, more parti- 
cularly conjugated diolefins, such as 
butadiene- J ,3 and methylpentadienes. 
SO According to a preferred embodiment the 
invention covers asphaltic materials 
which contain one or more co-polymers of 
alpha-unsaturated nitriles and conju- 
gated diolefins, preferably co-polymers of 
butadiene-1,3 and acrylqnitrile. The com- 
positions of asphalt and butadiane-acrylo- 
nitrile co-polymer are preferably of the 
type wherein the latter co-polymer has a 
Mooney plasticity preferably in the range* 
of 76 to 150 at 100° C. A maximum ranee 
° f or hi $ h * T Mooney plasticity 

at 100 C. for the butadiene-acrylonitrile 
co-polymer can be employed as useful in 
said asphaltic compositions. 

This invention also relates to the above 
compositions employed as protective seal- 
ing coats,, for example on asphaltic sur- 
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automobile roads, end tbe like. 

Although, it has been previously sug- 
gested to incorporate natural rubber (o* 
derivatives thereof) into asphalts, and 
although such asphalt containing the 
natural rubber usually have higher melt- 
ing points than the corresponding asphalt 
free from such natural robber, these 
natural rubber-containing asphalfac com- 
positions possess certain defects. Thus, 
such compositions normally deteriorate 
rapidly when subjected to the action of 
hydrocarbon fractions, and will usually 
crack and peel off under the influence of 
climatic changes. Additionally, ncmeof 
the aspihaltic compositions containing 
natural rubber (the usual content of 
which is below 20% by weight ami pre- 
ferably not more than about o%) nave 
solved* the problem of providing an 
adherent and lasting sealing coating for 
nsphaltic surfaces, which compositions 
were at the same time compatible and 
would not disintegrate when subjected to 
the action of hydrocarbon oils, e.g. 
(hydrocarbon fractions which may spill or 
leak from various machinery, etc dis- 
posed or located on such coated aspnalrio 

surfaces. , , . „ 

It is an object of the present invention 
to provide novel asphaltic comiiombons 
which obviate the above and other defects, 
and which hare unique characteristics 
which render them particularly suitable 
as coatings of asphaltic surfaces. It is 
another object of the present invention to 
provide a seal coat for asphaltic surfaces 
which coating will adnero fcraly to the 
foundation surface, and m which the 
40 components of the seal coat are not only 
compatible with each other. but are abw 
compatible with the aspihaltjc surface it- 
self, said seal coating being of such 
character that it presents an exposed sur- 
as face which will not be dispersed and will 
W not deteriorate to any substantial degree 
under the influence of hydrocarbon oil 
spillage. Still another object is to provide 
a seal coat of the character described 
58 whicb does not craek a «d peel under the 
influence of air. sunlight, and general 
weather conditions. A furHier object is to 
provide a seal coat having a sufficiently 
high softening point capable of resisting 
56 softening when subjected to direct sun- 
light temperatures of up to 160 Jr. A still 
further object is to provide a seal coat 
which is stable to cold winter tempera- 

^iThas now been discovered that the 
above and other objects may be attained 
bv asphaltic compositions comprising on 
asphaltic material intimately incor- 
porated with a co-polymer of a polyole- 
65 Erne hydrocarbon with an unsaturated 
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nitrile, the co-polymer having a wtnle 
content at least equivalent to that 
obtained by polymerising a mixture con- 
taining 20% by weight of acrylonitrile 
a^d80% by weight of butadiene and the 70 
proportion of co-i»lymer bang between 0 
and 50%. by weight of the total weight of 
asphaltic material and co-polymer. 

Preferably the co-polymers are pre- 
pared from a conjugated polyolefinio 76 
hydrocarbon and an unsubstituted or sub- 
stituted unsaturated nitrile, preferably 
an alpha, beta-unsaturated nitrile. . 

The term "asphalt" as used herein 
includes bituminous materials containing 80 
asphaltenes or tarry constituents and 
comprises, for example: petroleum resi- 
dues, pitches, road oils, albino asphalts; 
asphalt cutbacks, solutions or diaper- 
sions; cracked, straight-run or natural 85 
asphalts. In making preferred aqueous 
dispersions comprising one phase of taw 
invention, an asphalt paving a jMMm- 
tion at 25° C. in the range of 4Q to o0 
mov be employed, although in some cases W 
asphalts having a penetration at ^o O. 
ranging from 50 to ISO hove also been 
employed effectively. 
- Altiough any unsaturated nitrile may 
be employed in the preparation of the 80 
mentioned co-polymers as applied in this 
invention, the preferred class of each. 
nitriles comprises the alpha, beta- un- 
saturated nitriles having the general 
structural formula: 100 

B B 

B-t-L-^sN 

wherein each B may be the hydrogen 
atom or an alkyl, aryl. aralkyl, alkenyl, 
aralkenyl, alicyclic or betarocychc 
radical, which may contain or be substi- 106 
tuted by substituent groups or elements. 
Among the many alpha, beta-unsaturated 
nitriles niav be mentioned : acrylonitrile, 
methacrylonitrile. crotonftrile, alpha- 
ethvl acryloaitrile, alpha-propyl aerylo- 110 
nitrile. alpha, beta-dunetiiyl acrylo- 
nitrile. beta-ethyl acrylonitrile, alpba- 
uhenyl acrylonitrile. and alpha-nnpbthyl 
acrvlonitrite. Also halo^bsfatuted deri- 
votives. e.g. alpha-chlow-acrylonitrile, 115 
alpha - bromo - acrylonitrile, alpba, 
beta - dichloroacrylonitnle may be 
used for the preparation of tbe 
co - polymers mentioned. The lower 
koinologues of said nitriles, e.g. aerylo- 120 
nitrile and methacrylonitnle, as well as 
their halo-substituted derivatives, are 
generally preferred. , , „ 

Similarly, although any polyolefin may 
be co-polymerised with any one or more 125 
of the above class of unsaturated mtnles, 
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it is usually preferable or at least desir- 
able to employ conjugated polyolefins, of 
which the following axe illustrative 
examples: butadiene-l. 3, pentadiene-1. 3, 
5 l-methyl-butadiene-.l.3 9 2-inethyl-butu- 
diene - 1.8; 2.4-dimethyl-butadiene-1.3. 

2.3- dimethyl-butadiene-L3 f J .2-dimethyl- 
butadiene-1.3, 1 .4-dimethyI-butadiene- 
1.3, 2.3-dipropyl-butadiene-1.3, 2-niethyl- 

10 4-propyl-butadieue-1.3, l-phenyl-butu- 
diene-1.3, 3-phenyl-butadiene-1.3, 2- 
chloro-butadiene-l-.3, hexatriene-1.3.5. 

2.4- dimethyl-hexatrieiie-1.3.6, and 1- 
phenyl-hesiriene-l.S.o, as well as suit- 

15 able . substituted derivatives, e.g. halo- 
substituted diolefins such as 2-ohIoro- 
butadiene-1.3. 

Tie desired co-polynier* may al*> be 
produced by co-polymerising nil unsatu- 

20 rated* particularly alpha-urisaturated 
nitrile with two or more different con- 
jugated diolefins. An example of such a 
tri polymer is one formed by co-polymeria- 
ing 3-methyl-pentadieneJL.3, butadiene- 

25 1.8 and methacrylonitrile. Also, it is 
possible to produce a tripolymer, for 
example, by co-polymerising a conju- 
gated diene with two different unsatu- 
rated nitrites, e.g. acrylonitrile, metha- 

30 orylonitrile an<f 2-chloro-butadiene-1.3. 
In fact, as indicated, it is possible to use 
any one or more of the mentioned and 
like unsaturated nitriles and any one or 
more of the various polyolefins, provided 

35 the resultant co-polymer has at least a 
nitrile content equivalent to that present 
in a co-polymer formed by polymerising a 
mixture containing 20% by weight of 
acrylonitrile and the rest butadiene. 

40 Generally speaking, the specified co- 
polymers may be produced by reacting 
(co-polymerising) a polyolefin, such as 
butadiene-1.3, with between 20% and 
45%, by weight, of the unsaturated 

45 nitrile. Such compositions, when in the 
rorm of aqueous dispersions of butadiene- 
acrylonitrile co-polymers, are known as 
Buna H" latex (the word " Buna " being 
a Registered Trade Mark). Nitrogen 

50 analyses of the Buna BT recovered from 
some of these latices have been found to 
show nitrogen contents in the range of 
7.0% to 10.6% or even higher. 

A Buna S" elastomer present in Buna 
55 3* latex, and which can be recovered from 
the latter, is well characterised in its 
elastomeric properties by its Mooney 
plasticity. A Buna 3f elastomer, which 
may Be employed as an aqueous diaper - 

60 sion (latex) in the preparation of the com- 
positions of the present invention, prefer* 
ably has a Mooney plasticity in the range 
of 75 to 150 at 100* C. However, Buna N 
co-polymers of 40 to 200 Mooney plasti- 
65 city at 100* C. may also be employed. 



The method of determining Mooney 
plasticity is described in " Industrial and 
Engineering Chemistry," Vol. S. page 
147, 1934 edition; by TTeaver in 
"•Bubber Age," Vol. 48, page 89, 1940 70 
edition; and by Tanderbilt in ** Rubber 
Handbook," page 254, 1942 edition, it 
being rioted that the values of plasticity 
set forth above refer to the use of ibo 
larger of the two rotors. 75 

As indicated, it was discovered that 
aqueous dispersions containing both an 
asphalt and one or more of the aforesaid 
co-^lymers (e.g. a hutadiene-acrylo- 
nitrile co-polymer) are particularly effec- 80 
tive compositions for obtaining the de- 
sired objects set forth above. This is of 
particular utility because such disper- 
sions may be simply painted, sprayed, or 
otherwise distributed oyer on asphaltic 85 
surface. Due to the ease of preparation, 
Handling and/ or application of the pre- 
sent compositions, which do not necessi- 
tate vulcanisation, application of heat, or 
special machinery, substantial savings ia 90 
time and costs are effected. 

As a preferred embodiment of the 
invention an aqueous dispersion of buta- 
diene-acrylonitrile co-polymer (or one of 
the similar co-polymers indicated above) 95 
is introduced into an aqueous dispersion 
of asphalt (or vice versa) so as to obtain a 
ratio of the co-polymer to asphalt of 
approximately 1 to 8. The resultant dis- 
l>ersion of co-polymer and asphalt is 100 
simply painted or sprayed on to an 
asphaltic surface so as to obtain a normal 
painted thickness of coating. However, if 
desired, the painting or other application 
may be repeated as often as desired to 105 
build up several consecutive coats of the 
asphaltic composition containing the co- 
polymer. 

In the case of aqueous dispersions of 
asphalt formed in the presence of soaps, 110 
it is preferable to have stabilisers such a£ 
raseinates or alginates present in the dis- 
persion, and to incorporate o small 
umount of a soluble alkaline hydroxide of 
an alkali metal or an alkaline earth 115 
metal, preferably sodium hydroxide. 
Ammonium hydroxide may also be used 
in some cases. Clay-containing disper- 
sions of asphalt in which the clay is cap- 
able or ion exchange are also useful in 120 
preparing the present compositions with 
the specified co-polymers. 

Methods of emulsification are conven- 
tional. Asphalt can be heated above its 
melting point and an aqueous soap solu- 125 
tion is separately heated and the two com- 
ponents are then combined in a colloid 
mill or other suitable emulsifying ihill. 
A soap-forming acid may be added ftTthe 
asphalt and the asphalt then emulsified 130 
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\rith an aqueous solution of sodium or 
potassium hydroxide. A preferred method 
of mixing comprises dividing the water 
required for emulsifioation into two por* 
5 tions, emulsifying the asphalt first with 
only one portion so as to produce a con- 
centrated emulsion containing 20% to 
30% of water and then diluting this 
emulsion with the remainder of the water 

10 to the desired asphalt content, whirh 
normally ranges between 25% and 6o%. 
By using split emulsification, a finer 
emulsion can be obtained than by a one- 
step method, a fine emulsion normally be- 

15 ing an essentia] to allow a more thor- 
oughly intimate and homogeneous disper- 
sion of the emulsified asphalt particles 
through and together with the later- 
added emulsion of butadiene - aerylo- 

30 nitrile co-polymer. 

The content of the specified co-polymers 
in tihe asphaltic compositions of the pre- 
sent invention may vary within relatively 
wide limits, depending in part on the 

25 specific co-polymer used, and the pur- 
] rases for which such compositions are 
employed. . .'For example, when the 
asphaltic compositions of the present 
invention contain a co-polymer which has 

SO an equivalent of approximately 30% by 
weight of ocrylonitrile, satisfactory re- 
sults have been attained by using com- 
positions containing between 17% and 
30% by weight of tihe co-polymer, calcu- 

35 lated on the total weight of asphaltio 
material and co-polymer. In such cases, 
the preferred co-polymer content is equal 
to about 35% by weight, which is equal 
to about 7.5% of ^ acryionitrile in the 

40 asphaltic composition (when considered 
on a dry basis). When the above-men- 
~ tioned butadiene acryionitrile co-polymer 
(produced by using 30% of acryionitrile) 
was tried alone as a seal coat for a sub- 

46 stantially solid or plastic asphalt, such a 
co-polymer did not adhere to the asphalt, 
peeled and curled off, had poor resistance 
to sunlight, and did not substantially pro- 
tect the underlying asphalt from 

50 deterioration by hydrocarbon liquids. 
When such co-polymer constituted less 
than 17% by weight of an asphaltic seal 
coat (on a dry basis), the seal coat 
possessed substantially the same afore- 

55 mentioned defects when subjected to rela- 
tively severe usage. On the other hand, 
wihen the aforementioned co-polymer con- 
stituted between 17% and 30% by weight 
of an asphaltic seal coat (on a dry basis), 

60 u nd preferably when the asphaltic com- 
position of this invention contained 
approximately 25% of this butndiene- 
acrylonitrile i-o-polymer, then^ the re- 
sultant composition, when applied to an 

65 asphalt surface, protected and adhered 



firmly to the latter, did not peel or curl 
off, was itself resistant to action of hydro- 
carbon liquids or the vapours, substan- 
tially protected the under lying asphalt 
from deterioration by hydrocarbons, and 70 
permitted severe usage of such surfaces 
as herein described. When such a co- 
polymer (containing co-polymerised with- 
in itself 30% by weight of acryionitrile) 
constituted more than about 30% by 75 
weight of an asphaltic seal coat on a dry 
basis, then the bonding strength of the 
latter to a primary asphalt may not be 
considered as strong as usually desirable. 
However, a seal coating composition of SO 
the latter type, for example one contain- 
ing about 50% of the 30% acryionitrile- 
70% butadiene co-polymer, could be 
advantageously applied to a prior seal 
coat or surface containing approximately 85 
25% of such a type of acryionitrile co- 
])olymer. 

Belevaut to seal coating compositions 
containing approximately 40% by weight 
of acryionitrile in the butadiene-acrylo- 90 
nitrile co-polymer incorporated into 
asphalt, the following facts were found 
by experiment wherein the percentages 
given are weight percentages based on 
weight of a dry seal coat or film : When 95 
seal coats containing as little as 5% of 
such a co-polymer were tried upon a con- 
ventional old asphalt pavement, the pro- 
tective coating obtained was satisfactory 
in its bonding or adhesion, in its resist- jOO 
ance to sunlight, and in its resistance 
to flooding with kerosene for 2 hours. 
Asphaltic compositions containing from 
5% to about 30% of such a co-polymer (in 
increments of 5%) were each found to 105 
give excellent bonding when applied to a 
conventional old asphalt pavement and 
afforded satisfactory protection against 
flooding or soaking with kerosene. 

The described aqueous dispersions of j.10 
butadiene-acryionitrile co-polymer (or of 
other polyolefin-unsaturated nitrile co- 
polymers) and asphalt have the following 
advantages when used as a coating on 
asphaltic surfaces. These aqueous diaper- 125 
sions are stable over periods of six months 
or more. The present novel compositions 
do not require the presence of other addi- 
tives, for example plasticisers, accelera- 
tors, fillers, anti-oxidant*, waxes, vul- 120 
canisation-promoting agents, vulcanisa- 
tion ingredients and cation-active 
materials. In some cases minor amounts, 
for example less than 2%, of an anti- 
oxidant, ^uch as phenyl-beta-paphthyl- 125 
amine, may be incorporated without any 
detrimental results. No necessity exists 
for incorporating either an unsaturated 
nitrile-]x>lyolefin co-polymer or asphalt 
into each other by a solution in a solvent, 130 
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because it lias been discovered that it is 
preferable to have water as the con- 
tinuous phase in the colloidal' and 
emulsified system . There is nothing 
6 critical about the manner in which an 
emulsion, for example of a Buna N" co- 
polymer, is mixed with an emulsion of 
the asphalt. The Buna KT asphalt emul- 
sion is o water-bound paint, and in it6ell 

JO has very good adhesion properties. No 
curing problem exists; as soon as water 
has dissipated sufficiently from the 
emulsion applied to a surface and the 
residual adherent coat has come to equili- 

15 briuin, the surface thus coated is ready 
for use. 

Although, as indicated, no substances 
need be added to the compositions of the 
present invention, it is obvious that 
20 various materials may be added to an 
asphaltic composition containing poly- 
olefin-unsaturated nitrile co-polymers 
without departing from the scope and 
spirit of the invention described therein. 
26 Jfo* example, plasticisers, accelerators, 
fillers, anti-osddauts, waxes, vulcanisa- 
tion-promoting agents, vulcanisation in- 
gredients, cation-active materials, and 
various resins or dispersions of resins can 
3Q be incorporated with or added to the pre- 
sent compositions. It was found, for 
example, that incorporation of a conven- 
tional curing agent with 25% by weight 
of a Buna N co-polymer and" 75% by 
35 weight of asphalt on a dry basis gave 
beneficial results in the formation of a co- 
hesive film. 

The compositions described comprising 
the specified co-polymers and asphalt, 
40 rather aa such or in combination with 
other partially efficacious or practically 
inert substances, may be . applied to 
various asphaltic surfaces such as airport 
runways, plane - warming - up aprons, 
45 garage floors, service station pavings, 
automobile roadways and the like. The 
described com positions of thiir invention, 
can be employed in the form of more or 
less concentrated dispersions in liquid 
50 vehicles or media other than those par- 
ticularly disclosed herein. The present 
compositions may be utilised alone or in 
. combination with other known coating 
compositions, for example roadway-coat- 
65 inff compositions which contain natural 
rubber, or derivatives thereof, and coat* 
ing compositions containing polymers oi 
diolefinic hydrocarbons such as polymers, 
of butadiene with itself or co-polymer* of 
60 butadiene with isoprene. 

The present compositions, as deposited 
from either aqueous dispersions or from 
dispersions or solutions containing little 
or no water, are useful as coatings oi 
65 impregnants of cloth, paper, various 



absorbent materials, and like surfaces. 

The novel compositions of the present 
invention ore also applicable in the form 
of their solutions, partial solutions, o* 
dispersions in various liquid or solid 70 
veJiicles, particularly of the type oi 
ketoues (which may be aliphatic or aro- 
matic ketones), aromatic hydrocarbons 
(which may be admixed with a consider- 
able amount of aliphatic hydrocarbons), 76 
and hroiuiimted or chlorinated aliphatic 
hydrocarbons. 

The present com)M>sitions, preferably 
those comprising a butadiene-acrylo- 
nitnle co-polymer and asphalt, may also 8° 
be mixed with or partiuUy absorbed Vv 
such solid materials as sand, clay, 
bentonite, sulphur, carbon black, discrete 
particles of crepe rubber, freshly com- 
pounded rubber, aged compounded 86 
rubber, aud used waste compounded 
articles of rubber manufacture. In the 
case of incorporating sand into an aqueous 
dispersion of butadiene-acrylonitrile co- 
polymer with asphalt it is not necessary 90 
to pre-wet the sand with a dilute 
casemate to enable ready mixing. In a 
preferred practice for example, the 
aqueous dispersions of the co-polymer „ 
and asphalt were thoroughly mixed, then ™ 
between 0.5% and 1% by weight of 
casein based on the weight of asphalt pre- 
sent, was added as a 10% by weight dis- 
persion of casein in water con taining 
approximately 0.6% by weight of sodium 100 
hydroxide, and the sand was then added. 
In this way ready mixing was obtained, 
followed by satisfactory results in appli- 
cation of such a mixture as a coating of 
an unsealed asphaltic concrete. On the 105 
other hand, it was not necessary to add 
any casein wheal an aqueous dispersion 
of co-polymer and asphalt Jiad zero de- 
ducibility to 0.1 N calcium chloride, as 
defined by the American Society of Test- 110 
ing Materials specification D244 42 
pages 16, 37 and. 18; and such a disper- 
sion mixed well with sand, showed good 
stability* and gave good results in seal 
coating on asphaltic concrete. 115 

Other variations of the invention here- 
in presented will be apparent to those 
skilled in the art, such as melting the 
specified co-polymers together with 
asphalt and dispersing the resultant 120 
ftuidised mass on to asphaltic surfaces; 
painting a vulcanising oil-soluble agent 
on to an asphaltic surface and then 
applying a specified co-polymers-in- 
aspbalt composition; applying a thermo- 125 
setting resin, on to an asphaltic surface 
and then applying one or more of the 
specified co-polymer-asphalt composi- 
tions. 

The following examples illustrate how J3Q 
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the compositions of the present invention 
may be prepared and the advantages 
thereof. The percentages specified in the 
following examples are percentages by 
5 weight unless otherwise specified. 

An aqueous latex of Buna X (compris- 
ing a co-polymer formed by the co-poly- 
merisation of approximately 30% oi 

10 acrylonitrile with 70% of butadiene) in 
the form of a creamed concentrate con- 
taining about 32% of solids was mixed 
while stirring into on aqueous emulsion 
of asphalt containing 60% of asphalt, the 

15 mixing being in the ratio of 1.16 U.S. A. 
gallons of the latex to 3 TJ.SJL gallons 
of the said asphalt emlsion, thus giving 
a ratio of 1 part of Buna N to 3 parts of 
asphalt by weight. The resultant mixture 

20 contained 42.5% by weight of water and 
was coated on to panels of asphaltio con* 
crete at the rate of 0.3 gallon per square 
yard. The coatings thus formed were 
approximately 1/32 of an inch in thick- 

25 ness and were found to adhere satisfac- 
torily to tiie asphaltio pavement. These 
coated panels, after suitable drying, were 
subjected to spraying with a diesel fuel 
oil for two days, under this treatment 

30 the described coated asphaltic pavement 
panels remained firm, whereas uncoated 
asphaltic pavement panels were drastic- 
ally disintegrated. Such a dried coating 
of asphalt containing? Buna N upon an 

35 asphalt base also resisted serious soften- 
ing or disintegrating effects of soaking 
with kerosene and diesel fuel for 56 
hours. Samples of the asphaltic Buna N 
coat described also showed good adhesion 

40 to asphaltic concrete in that they dis- 
played no tendency to curl or peel under 
the influence of ultra-violet arc light at 
140° F. 

Example II. 

45 A mixture of aqueous Buna N latex 
with the aqueous emulsion of asphalt de- 
scribed in the above Example I was also 
tested by applying the mixture to certain 
areas of asphaltic pavements subjected to 

50 relatively heavy traffic of automobile*. 
These areas were designated Area No. 1 
and Area No. 2. Area No. 1 was 7i ft. x 
6 ft., and was located on a regularly-used 
driveway. Area No. 2 was 3 ft. x 6 ft. 

56 and was located in an adjacent regularly- 
used parking stall. The above composi- 
tion was applied by' pouring and 
squeegeeing at the rate of 0.220 1 T .S.A. 
gallon per sq. yd. The ambient air tem- 

60 perature was about 58* R The asphaltic 
pavement thus treated was a recently-laid 
asphaltic penetration macadam having a 
J-inch minus sand seal. This type of 
asphaltic pavement is especially suscept- 
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ible to deterioration by liquid hydro- €5 
carbons. It was found that the above com- 
position was easily applied, that the said 
rate of application was slightlv excessive 
for smooth portions thereof .The coafangs 
thus obtained were sufficiently dry after 70 
24 hours bo that an automobile was driven 
over these areas without apparent damage 
to these seal coats. The latter adhered 
very tightly to the asphaltic pavement 
underneath. „ _ 

Approximately five clays after the 
above-described test and apphcabon of 
the described composition, diesel fuel was 
applied to al ft. x 3 ft. portion of Area 
No. 1 by soaking a cloth rag in the fuel 80 
and rubbing it over the surface. Also, 
two open-ended cyliuders were placed up- 
right upon other portions of Area No. 1 
and the lower rims of these cylinders were 
sealed to the asphaltic Buna N surface by *5 
means of putty. Gasoline was poured into 
one cylinder and diesel fuel into _ the 
other cylinder, up to a liquid <heig[bt of 
about 1 inch in each. After permitting 
these hydrocarbon liquid solvents to thus 90 
stand for If hours, the cylinders and 
putty were removed, the solvents were 
soaked up with rags, and the treated areas 
were studied. It was found that the area 
subjected to rubbing with diesel fuel 
showed no evidence of disintegration, 
that the seal coat treated witjh the liquid 
layer of diesel fuel was intact .and was 
apparently only sliehtly softened, that 
when vigorously rubbed with a rag this 
seal coat remained intact, and that the. 
seal coat treated with the liquid layer of 
gasoline remained intact, resisted 
rigorous rubbing with a rag, and other- 
wise appeared normal. It was also found 
that the seal coats on Area No. 1 and 
Area No. 2 were very highly adherent to 
the macadam, and that it was substan- 
tially impossible, or at least very difficult, 
to separate the seal coat from the under- 
lying asphaltic surface by means of a 
pocket-knife. 

Example III. m 
The asphalt composition containing the 
co-polymer (as described in^the previous 115 
examples) was applied to a 7 i ft. by 6 ft. 
area of a heavily travelled roadway which 
hod n surfacing of a dense, smooth 
asphaltic concrete which was about 2 
years old. This roadway surface was 120 
swept clean and then the above composi- 
tion was applied at 0 rate of 0.2 1T.S.A. 
gallon per sq. yd- In this case it was 
discovered that the resultant seal coat 
dried within less than 2 hours, and that }25 
after 24 hours under automobile traffic/ 
- over the area of this seal coat, more than 
98% of the seal coat wu* found to be 
firmly in place. 
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Example IV. 
Concentrations of 20% and of 23r% by 
weight of Buna X (as calculated on tihe 
oasis of a dried film) were made up in an 
5 aqueous emulsion of asphalt. This Buna 
2T was the co-polymer obtained from 
approximately 30% acrylonitrile eo-poly- 
merised with 70% butadiene. These two 
aqueous mixtures of asphalt with Buna K 
10 were sprayed on to C inch discs of 
asphaltic coucrete. The resultant films 
cqred at ambient room temperatures for 
30 hours and then were submitted to 
flooding with a 50— 90 mixture of kero- 
15 sene and a diesel fuel twice a day for 2 
days. The samples were found to hare 
withstood tiiis treatment, there being no 
noticeable disintegration of the asphaltio 
moss, or any peeling off of the coating. 

An aqueous emulsion containing a 
mixture of approximately 75% by weight 
of asphalt and 25% by weight of 
Ferbunon (Jt (a butatliene-acrylonitrile 

25 co-polymer (containing approximately 
30% by weight of acrylonitrile) into 
which was incorporated an amount of a 
highly aromatic high molecular weight 
unsaturated hydrocarbon oil equivalent 

30 to 10% by weight of tflje Perbunan G, 
was painted on to an asphalt-aggregate 
paring slab. The coating was allowed to 
dry superficially indoors and then was 
placed outdoors in the sunlight. After 

35 thus standing about 2 days, this coated 
slab was wetted with diesel fuel oil. STo 
damage to the asphaltic coat was 
apparent from such treatment. 

Example TT. 

40 An aqueous dispersion of a Buna 2T co- 
polymer (comprising approximately 40% 
of acrylonitrile co-polymerised with 60% 
of butadiene) and containing 28% of 
solids was thoroughly mixed with au 

45 aqueous dispersion of asphalt containing 
00% of solids so as to obtain a number of- 
separate dispersions of different concen- 
trations*^ as follows : 

1. 5% of tiie co-polymer, or 18 gms. 
50 of the co-polymer with 158 gms. of the 

asphalt. 

2. 10% of the co-polymer, or 37 gms. 
of the co-polymer with 150 gms. of the 
asphalt. 

55 3. 15% of the copolymer, or 54 gms. 
of the c?o-polymer with 142 gms. of the 
asphalt. 

4. 20% of the co-]>olymer, or 57 gms. 
° f i ?. *°-V*lynk*r with 107 gms. of the 

60 asphalt. 

5. 25% of the co-jjolymer, or 63 j 
of the co-polymer in 96 gms. of 
asphalt. 



6. 30% of the co-polymer, or 75 gms. 
Hs>haft CCHX)lymer in 82 «* *ke 65 

♦Concentrations are expressed as weight 
percentages based on dry weight of a film 
prepared from the respective aqueous dis- 
persions, fo 

Applications of each of the above 
aqueous dispersions were made to 
separate outdoor plots of unsealed 
asphaltic concrete. Each plot was 1 ft. by 
~* ft. in area. The ambient temperature 76 
was about 60° P. and the humidity was 
about 75% . After exposure to the weather 
for approximately 4 days, the plots were 
soaked with kerosene and kept continu- 
ously wetted with kerosene for about 2 60 
hours. All of the above coatings remained 
intact and adequately protected the 
underlying asphalt from the action of 
Kerosene. Adjacent or nearby areas of the 
unooated asphaltic concrete were, how- 86 
ever, badly disintegrated by tiie kerosene. 

Example "VII. 
To a mixture of aqueous Buna N latex 
with tiie aqueous emulsion of asphalt de- 
scribed in Example I (above), there was 90 
added on aqueous dispersion of various 
vulcanising agents in sufficient amounts 
to vulcanise the butadiene-acrylonitrile 
co-j>olymer present in the mixture. The 
composition of this aqueous dispersion 95 
was as follows : — 

parte by weight 



Zinc oxide - 
Sulphur 

Hydroquinone mono- 
benzyl ether - 
Sodium salts of poly- 
merised alkylaryl 
sulphonic acids* - 
Zinc diethyldithio- 

carbamate 
Casein 
Caustic soda 
Water 



1.0 
1.0 

0/5 



0.14 

1.0 
0.44 
0.1 
3.18 

7.00 



100 



105 



110 



I 1 *"** by weight of this dispersion 
was added with stirring to 140 parts by 
weight of the above mentioned asphalt 
Jttina If co-polymer dispersion. The 
resultant cami>osition thus formed was 115 
spread on a test panel. The coating so 
obtained, aft» drying, was found to have 
satisfactory adhesion and to satisfactorily 
resist ^ soaking w rubbing irith vorWs 
liquid foyilrocarbons, such as gasoline. It ion 
was also found that vulcanisation of the 
coating could be effected by heating it for 

ww 21 !^? ° r at 100 ° C > *** 

substantial vulcanisation also occurred 
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638,507 



over a longer period of time at room tem- 
perature. 

Example Till. 
To 142 parts by weight of the prepared 
5 mixture described in Example VII there 
was added 26 parts by weight of an 
aqueous dispersion of a modified poly- 
styrene resin containing approximately 
82% of solids. The resultant mixture was 
10 spread on a test panel and, after drying, 
the resultant coating was found to have 
satisfactory adhesion and resistance to 
liquid hydrocarbons. 

Example IX. 

15 A mixture similar to that described in 
Example I was prepared with the excep- 
tion that, instead of a butadiene-aerylo- 
nitrile co-polymer, a co-polymer of buta- 
diene and methacry lonitrile (formed by 

20 the co-polymerisation of approximately 
55 parts by weight of butadiene and 45 
parts by weight of methacrylonitrile) was 
employed in the form of Iates containing 
80% of solids. This mixture was spread 

25 on a test panel and, after drying, wan 
found to have satisfactory adhesion and 
resistance during soaking in or rubbing 
with gasoline. 

Having now particularly described ana 

80 ascertained the nature of our said inven- 
tion and in what manner the same is to be 
performed, we declare that what we claim 
is;— 

1. A composition comprising an 
85 asphaltic material intimately incorpor- 
ated with a co-polymer of a polyolefinic 
hydrocarbon with an unsaturated nitrile, 
the co-polymer having a nitrile content 
at least equivalent to that obtained by 

40 polvmerising a mixture containing 20% 
by "weight of acrylonitrile and 80% by 
weight of butadiene and the proportion of 
co-polymer being between 5 and 50% by 
weight of the total weight of asphaltic 

45 material and co-polymer. m 

2. A composition as claimed in claim 1 
wherein the polyolefinic hydrocarbon is? a 
conjugated polyolefin, e.g. a diolefin. 

8. A composition as claimed in claim 1 
50 or 2 wherein the polyolefinic ^hydrocarbon 
is butadiene. 

4. A composition as claimed in any one 
of the preceding claims wherein the un- 
saturated nitrile is an alpha, beta-un- 

55 saturated aliphatic nitrile. 

5. A composition as claimed in any one 
of the preceding claims wherein the un- 
saturated nitrile is acrylonitrile. 

6. A composition as claimed in any 



one of the preceding claims comprising 60 
on asphaltic material and between 17% 
and 80% by weight of the co-polymer 
calculated on the total weight of 
asphaltic material and co-polymer. 

7. A composition as claimed in any one 65 
of the preceding claims wherein the co- 
polymer is formed by the polymerisation 

of a polyolefinic hydrocarbon with be- 
tween 30% and 45% by weight of an un- 
saturated nitrile. 70 

8. A composition as claimed in any 
one of tdie preceding- claims wherein the 
asphaltic material has a penetration of 
between 50 and 150 at 25* 0. 

9. A composition as claimed in any cme 75 
of the preceding claims comprising a 
butadiene-acrylonitrile co-polymer hav- 
ing a Mooney plasticity ranging between 

40 and 200 at 100* C. 

10. A composition comprising an 80 
aqueous dispersion of a mixture accord- 
ing to any one of the preceding claims. 

11. A composite material comprising 
an asphaltic surface having thereon a 
surface coating comprising a mixture of 85 
asphalt and a co-polymer of a polyolefinic 
hydrocarbon with an unsaturated nitrile, 
the co-polymer having a nitrile content at 
least equivalent to that obtained by poly- 
merising a mixture containing 20% by 90 
weight of acrylonitrile and 80% by 
weight of butadiene and the proportion 

of co-polymer being between 5% ai 
50% by weight of the total weight of 
asphaltic material and co-polymer, m 95 

12. In a method of protecting-asphaltic 
surfaces from deterioration, especially 
when brought into contact with liquid or 
va]>orous hydrocarlxms, the step of distri- 
buting on an asphaltic surface or layer 100 
a mixture comprising an asphalt and a 
co-polymer of a i*olyulefinic hydrocarbon 
with tin unsaturated nitrile, the co- 
polymer Oiaving a nitrile content at least 
equivalent to that obtained by poly- 106 
merising a mixture containing 20% by 
weight of acrylonitrile and 80% by 
weight of butadiene and the proportion of 
co-]xilvnier liehig between 5% and 50% 

by weight of the total weight of asphaltic no 
material and eo-polymcr. 

Dated the 22nd day of January, 1947. 
ELKIXGTOX & FIFE, 
Consulting Chemists and 
Chartered Patent Agents, 
Hunk Chambers. 321), High Holborn, 
.London, TWC.l, 
Agents for toe Applicants. 
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